Calcification of implanted vascular tissues associated with elastin in an experimental animal model.
We have previously studied the process of calcification in bioprosthetic porcine heart valves crosslinked with glutaraldehyde. Observations using light microscopy had indicated that calcification of elastic fibers occurs in implanted heart valves, in addition to calcification associated with collagen fibers. To determine the contribution of elastin to the process of calcification, small pieces of rabbit aorta were cross-linked with 0.2% glutaraldehyde, rinsed in buffer, and implanted subcutaneously in young adult male rats. Cross-linked jugular vein implants were included as controls. After an implantation period of 1 month or longer, we observed many areas of calcification in the aortic media associated with elastin and fewer such areas associated with collagen. The elastin-rich aortic tissues accumulated more calcium than venous tissues. Calcium deposits appeared similar in both allogenic and xenogeneic implants. Calcified areas viewed under the electron microscope included intercellular nonfibrous material. Calcified areas involved predominantly the outer layers of elastic fibers. Calcific deposits included needle-like crystals of hydroxyapatite but often consisted of an amorphous flocculant material surrounded by crystals. The close spatial relationship of hydroxyapatite crystals and elastic membranes seen in this study may be relevant to the initiation of dystrophic calcification in glutaraldehyde cross-linked aortic grafts.